Morphometry of Extracellular Skate
A small piece of the ventricular muscle immersed in cold glutaraldehyde fixative was cut into l-mm cubes. After a 30 min fixation the tissues were rinsed several times with cacodylate buffer and postfixed for 30 min with osmium tetroxide.
The glutaraldehyde solutions and cacodylate buffer were isomolal with respect to rat plasma. Following postfixation, the specimens were rinsed again, left overnight in 1% uranyl acetate, dehydrated in graded ethanol, immersed in propylene oxide, and embedded in Epon. All procedures were carried out at about 4°C until the dehydration steps and at ambient temperature thereafter. Sections were cut 0.75-Frn thick from 5-l 1 blocks, using an LKB ultramicrotome.
The sections were stained with 1% toluidine blue 0, examined with a Leitz Laborlux microscope under 400-fold magnification, and photographed. Between 20 and 36 prints (12 X 17 cm2) were made from specimens of each heart.
To quantify the extracellular space histologically (EC&) as a fraction of the total ventricular muscle volume, the prints of the histological sections were overlaid with a grid composed of lines 1 cm apart and the number of grid intersections, or points, over the extracellular regions were counted (Fig. 1) 
Errors of Measurement and Propagation of Error
The propagation of tion wi th the equation where A and B are measurements having errors of a and b, respectively, and q = 1 1 1 with its sign depending on the mathematical operation used in the calculation. The data are given in Table 1 Values are means =t SE. The water content of ventricular muscle was determined in 3 groups of 8 rats each. As in Table 1 , groups Z and ZZ refer to the nephrectomized rats and group ZZZ to intact rats. The distribution of water between the cellular and extracellular compartments was calculated on the basis of the ECST or ECSE~ measurements made for each heart, except that ventricular ECST measurements for intact rats were excluded (see text). In computing the mean cellular and extracellular water contents for the pooled data, the average values given in group ZZ (shown in parentheses)
were used. The errors (99y0 confidence limits) propagated in the analysis of water content, expressed as a percentage of the measured values, were computed for the tissue (&Ss,) and for the celluiar (&7 %) and extracellular The data also show that almost 77 % of ventricular muscle consists of water and that 25 % of this water is located in the extracellular compartment.
P'entricular electrolytes. The ventricle and plasma of eight intact rats and eight nephrectomized rats were analyzed for Na, K, Ca, Mg, and Cl. The results are given in Table 3 . Values are means + SE; range for each mean is given in parentheses. The data are based on analyses made of 16 rats, half of which were intact and the other half nephrectomized. *One plasma sample had an extraordinarily high concentration of magnesium and was excluded from the pooled data. The difference between the plasma Mg concentration of intact and nephrectomized rats is not significant whether or not the high value (1.33 mM) is included. Although the electrolyte contents of ventricular muscles from intact and nephrectomized rats are similar, some differences are apparent (P < 0.01) ; ventricles from nephrectomizcd rats contain less magnesium (4 %) and chloride (7 %) than ventricles from intact rats. The plasma electrolyte concentrations of the two groups show no significant differences except for chloride, which is 4% lower in the nephrectomized rats (P < 0.0025). This reduction in plasma Cl accounts for one-third of the observed difference between the ventricular Cl contents of intact and nephrectomized rats. Intracellular concentrations were calculated for ventricular electrolytes in nephrectomized rats on the basis of both histological and tracer measurements of the extracellular space (Table 4 ). The concentrations derived by using EC& and ECST values obtained from the same tissue sample are not statistically different for any of the electrolytes. Nor are there any significant differences between the electrolyte concentrations in ventricles from intact and nephrectomized rats. The results show that both procedures for measuring extracellular space yield similar concentrations for each intracellular electrolyte even under the more unfavorable plasma-to-cell electrolyte distributions, viz., for sodium, chloride, and calcium. Of the five electrolytes determined in ventricular muscle and plasma, the data obtained with intact and nephrectomized rats are either not significantly different or very close. In Table 5 the results obtained with both groups of animals were pooled (n = 16).
DISCUSSION

Extracellular Space
The wide dispersion of the values of cardiac ECS reported in the literature shows a pattern suggesting that differences in technique are in large measure responsible for the dispersion. The values (expressed as a fraction of tissue water) obtained for the ventricle of the rat alone have ranged from under 0.13 (15) to over 0. 30 ( 1, 10, 28) . For the isolated rat myocardium perfused with diverse physiological solutions, regardless of perfusion conditions or analytical methods used, the ECS is almost always markedly larger than that of the in vivo heart. Extracellular spaces of 0.40 or more are not uncommonly found for in vitro, perfused rat hearts (1, 10, 22, 27, 34). The data presented in this paper suggest that 681 in vivo ECS rarely, if ever, varies by more than 10 Y" in the normal myocardium. 
Cellular Concen trcr t ion of Sodium rind Chloride
Evidence has rcccntly been presented in skeletal muscle that the concentration of Na and perhaps other electrolytes in the sarcotubules are in equilibrium with the conccntrations found in the extraccllular compartment (2, 3, 2 I, 40). If it is assumed that a simila,r distribution of Na occurs in myocardial cells (and taking the ventricular SR to be 3.5 -4.4 % of cellular volu~nc (32, 33)), then the sarcoplasmic Na concentration would be 7-9 mmol/liter cell water. This value is remarkably close to the intracellular Na activity of 5-6 mmol,/liter ccl1 water recently measured directly in rabbit ventricular muscle using an ion-selective microelectrode (24). The agreement between these two values when it is assumed that [NaIslt = [Na],,, suggests that in myocardial cells the regions in which the SR is apposed to the TTS or sarcolemrna might be highly pcrmeablc to Na. 
